
Anthony .1. Spear
Mars Pa(hfindcr  1‘] ojcct  M anagcr

Ma(thcw P. (iolombck
Mars l’athfinctcr  J’J ojcct Sc.ic~ltist

Jet ]’ropul sion 1.aborat  ory
California IT]stitutc ‘1’e.chllology

4800 Oak Grcwc IXivc, M/S 230-235
l’asaclcna,  California91 109-8099

Tel: 818-393-”/868/’1948 liax: 393-] 227
I]-Mail: al~tl]o]ly.j.s])car~~jl~l  .nasa.gov

m~,olombck  @jpl .nasa.  gov

Mars patllfiIIC]cr,  ]aLlllcllillg  oll]lccclllt)cl"  2., 1996 aI~cllatlclitlgon  Ma]son  Ju1y4, 1997, will cicmonstrate
a low-cost delivery system to the surface of Mars. 1 listorical]y, spacecraft that oIbit or land on a distant body carry
a massive amounts of fuel for braking at the planet. Pathfi~idc] require.s fuc.1 only to navigate to Mars; the
spacecraft acrobrakcs  into the Mars atmospllcrc  dilcctl y from liarth-M ars transfm tt ajcctory,  deploys a parachute at
10 km above the surface and, within 100 m of the surface, lircs solid rockets for final braking prior to deployment
of airbags that cushion touchdown. Aftcl landinp,,  petals o])cn to u]~rifiht  ll]c lander, followed by dcp]oymcnt  of a
small rover and several scicncc  instmmcnts.

A major objcctivc  of l’athfindcr- -acquisition and ] cturn of cn~inccl  ing data on entry, dcsccnt,  and landing
(EDL) and lander performance--will bc complc[cd  within the first fcw hou]s  aflcr safe landing. II) addition, the
lander will transmit images of the Martian surface the first day. Next, a rover will be. deployed, as early as the first
day, to perform mobility tests, image  its surroundings, including the landc],  and place an Alpha Proton X-Ray
Spcctromctcr  (AI’XS) against a rock or soil to make elemental composition n]casurcmcnts.  The primary mission
durations for the rover and ]andcr arc onc week aTKl onc month, respectively. 1 lowcvcr, there is nothing to
prec]udc longer operations up to a year.

Pathfinder will also accomplish a focused, cxcitin~  set of science  investigations with a stereo, multi-color
lander imagcr on a pop-up mast; atmospheric instmn~cntation for measuring a prmurc,  temperature and density
profile during entry and dcsccnt  and for monitoring n Iartian  weather aflc~ landing; and the rover with its forward
and aft cameras and the APXS. I’hc APXS ancl the visible to near infrared filtc.rs on the lander imaging system
will de{crminc the clcmcntal  composition and constrain tllc mincralog+y  of rocks and other surface materials, which
can be used to address first ordc.r  questions concerning the cony )osltion  of tl )C crust, its differentiation and the
development of weathering products. Regular trackinc  of tile landc.r will allow dctc.rmination of the martian pole of
rotation, its precession since Viking  cra l]]c.:{sl]]cl-l~c]]ts, and the nmncnl  of inc.r[ia,  which should allow
discrimination bctwccn interior models that include a metallic core and those that do not.

The Pathfinder Lancling Site sclectcd is Arcs Vallis  (19.5°N, 32.8 C’W), which is near the sub-solar latitude
(15°N) for maximum solar power at lancling  on July 4, 1997 and is at 2 km below the datum for comet operation
of the parachute. ‘1’hc site is in Chrysc  ]’lanitia  a lowland where a numbc~  of catastrophic floods from the
highlands to the north dcbouch.  It is a “grab bag” site v’ith the potcl dial for salnpling  a wide variety of different
matlian crustal  materials, such as ancient crustal ]natcria]s,  intcrmcdiatc.  age. ridged plains and a variety of
reworked channel materials. l~vcn though the exact ])rovc.nancc  of t}lc samples  would not bc known, data from
subsequent orbital remote sensing missions could bc use(i to infer the. provenance for the “ground truth” samples
studied by Pathfinder. Available data suggest tl]c site is about as Iocky as the. Viking sites, but perhaps a bit less
dusty. I’his site has strcamlincci islands (carvcci by the flood) nearby an(i a VCJ y smooth dcpositional  surface at
Viking resolution, cxccpt  for small hills an(i  s~~onciiil y craters.

l’his paper reports on the status of IvIam l’atllfindcr’s  drive to space qualify its l;light System for launch  on
IIcccmbcr 2, 1996 un(icr a cost cap -in particular how the l’rojcct is dealing with qualification of its entry, (icsccnt
and landing event and the surface operations p]lasc as WC1l as the normal launch an(i space flight phases. It also
reports on its landing site sclcctiol~ and scic.ncc plan


